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(54) SIGNAL PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a CPU and a DSP 
to share a memory without causing the processing speed 
of the CPU to decrease. 

SOLUTION: The CPU 9 is allowed to access a RAM 13 
through a buffer 121 and an address from the CPU 9 and 
an address from the DSP 1 1 are supplied to a selector 
122. The selector 122 is controlled with the control 
signal CS2 generated by the CPU 9. Consequently, when 
the CPU 9 accesses the RAM 13, the DSP 11 is given 
priority. The DSP 1 1, on the other and, detects the CPU 
9 not accessing the RAM 13 from the control signal CS2 
and accesses the RAM 13 by making use of free time 
slots. In this case, the DSP 11 accesses the RAM 13 
through an FIFO provided inside. Consequently, the data 
write/read timing of the DSP 1 1 is adjusted. 
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#2 5 6 k - i ©t*:SS«:tet»r . ;XcD^ >7'jb ?n?> 
F s *«A*-r* £ . * > h ffcp o Lfc**-, 

r . * > h o *»6256k-i* -domm®? 
[0028] ;xcc . mmm 2 1 t*. * ■» * 2 0 ©* 

> Fffii»«»iir K UWA r £/ctt«g^7 F U 
XWAri. aW^-drMDOlllJItifr^. c©ljn«g 
2 1 « 1 8 t' v F ©7 ,lr y-r«WEStiS. ic5 
"€', ±j$b/tj; -5 SC :0 > £ 2 0©#'7> Fffiiil 8 t 

F . «*Sii7 F U X R A r « 7 f , K'So t * 
tc. S»f-jiMDB«iB8 f 7 hr*4, L,fc*io 
•C. tt»g2 1 <Z>ft]fftt«t* 1 8 f » h*ttA4ci*J 

***». 1 9e» htiJ-.i4ffli3htmti.or. h(w 

[ 0 0 2 9 ] £ic. MI2 2 1 ©Utfji * 

*- hT FWADr iJlDlLt. ^tCRAM 1 3 CC 
Ti'tXtSfcJOOfiiT FUXWA. KfflT F U*R 
A*£&L,tC*vfcei3K:^TF I FOA 1 2 1 ©f- 

[ 0 0 3 0 ] f»Jx.«. 1 -tf >7";U i/o-^Fs ^fc >J 3 
IrI© $ *j Ag^tti * ff -> fc © £ t, , c ft 6 © 7- - $ * 
i&cmt.>Z>mWW&7 KUXWA WA r 1 . WA 

r 2 , WA r 3 . *atHHcffll »*S*«ar F U X 
R A r *. R A r ] , R A r 2 . R A r 3 £ir3 0 n 
£. i]<y>5 2 0©77'7> hm&QV. Sfc. ^iJSIt— 
* M D tfcttT 4 1 © £ T 4. c ottfttc fe <, / r *)0*g 
2 2*>6tt*3ftS#iir Fl/XWAii, WA 1 =WA 
r 1 + A D s . WA 2 =WA r 2 + A D s , WA 3 =W 
Ar3 + ADsi44. CCt. *')>S2 0(Ct>7' 
il i> n y i> F si>> l 0 0 HA77 L/citSi, » ; Ar F 
UXWA«. WA 1 = WA rl+ADs+1 0 0 . WA 
2 = WA r 2 i A D s I 1 0 0 . WA 3 = W A r 3 -I- a 
D s + 1 0 0 £ fcij , -&mi±7 H U 7s W A 1 -W'A 3 t 
Inie 3 =h 4 lettMl^ tc 7- - $ D j ~ D 3 t ii £ 

[ 0 0 3 1 3 C C V. Zmmmr F URA j&f, R A 
1 = WA r 1 — 10. R A r 2 = WA r 2 - 2 0 . R A 
r 3 -WA 1-3-3 0tfe,r, *"}>$2 0iC^>7 
JU? n v 7 F s # ] 0 0 fIA.77 L fc^irf- $ D £|f 
*m-<!-&C0£-r^(.t. ^(0^.mm7 FUXRAtt. R 
A 1 = W A r l+ADs+90, R A 2 = WA r 2 + A 
D s - 8 0 . R A 3 - R A r 3 + A D s + 7 0 £ &£_ 
COfc*. 9 0Sg-tf>7'jL-. 8 0fgD->7;i,. 7 0 

-9- > -y >i cc* <? *tie u tcr - * d jmbs# m $ n s . 

CftiCcfcoT. RAM] 3 £iM$I!U^ 'J £ LtffflL 
[ 0 0 3 2 3 C©«|£. WA«. WA r 1 =0. WA r 
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2 = 80k. WA r 3 = 1 2 0 k tCBBEf*l«. Zti? 
t\.-y->y>l?u y fF s&8 0 k . 4 0k. ] 36kl 

L tcA^r. RAr 1^3 OK&tClZG-c. tfi^tiM 

a 8 0 k . 4 0k. 136 kv ^y^mommr- 
m 0 Hi u -c atn * tf -5 c i *«r * s. 

[ 0 0 3 3 3 iC^t. _hi$ Lfc<k'~) iC RAM ] 3^© 
T>7-bX«, C PU QfribOyhOW, DSP1 ltC«5fe 
•TSc L/cA^-c, DSP1 IORAMI 3^®7>-fe 
10 xtt. C P V9fr7i>-k7. 0Tl»*rn * U7,p, h r 
WfTS.i:.S*iA§ e L^L. CPU907?t7tt, 

fKS^Ki-rS c -77. DSPl Hi. v^d^u^ 

C&tctb. DSPl 1 ©T i7 -fe 7s i? ^ 5 > 7'^c P U 9 
CD77tX^;>7'i-§LtLS7Ci^5„ * 

c c . ^^ssffijggjc ibota. dspi 1 as c p u 9 (c 

J;<5T7-b:7Aitf^nri,^ = c( i ^#xp y F t'RAM 1 
20 3iC7?t7,t#4J:7!C. FIFO (7t-7M> 

[ 0 0 3 4 3 m 3 iCTTTF 1 F O A 1 2 1 . F 1 FOB 
12 2. fccfcO-F IFOC12 3S. AfcJHKy-** 
£i#jT 5 7 t — X F 77-7 hr r > Mtijri 
-;T. f>7 FU^7 *«CJ:-,r«JiSSn4. F I FOA 
-Ctt. 'WU^t7?f ( T'£)5:«,A.77-C?.-7;U 

7P y i7 0fc|g]KgLrsif'^^ o f ] foa 1 2 ntr 
30 f b^f->i *ii t tammcommmm-r z, mmm 

fdjO^V, F I FOB 1 2 2 titbTjT-"- irfflCDy -t 
y. Sfc'. F I FOC 1 2 3«.A777--7fflC9^-e.;-c 

[ 0 0353 *r. F I F O A ] 2 ] <D®m®$z$:mw 

■H'JzEfs^^P 1 1 9IC&^tl. *Cr-fiJ^ff#RW 

fc £ * i * n - u t H 0 . Stt (f * R *ifc £ 

40 SiCtt/W U^;Uitt4. ifc. Sifting 1 2 0«S 

«c«f iiaupj) £ 3tti]109|tB r A * >■» -f U^;U £ fit Sj&> 6 . T 

-7-"- $ d ©#ii s fcaaau mm r . f i 

FOA 1 2 1 (OXJj^^-y)l^ I NCctt. icint 

«t -) ic 7 ? tx mmfimts 3 n ^ 0 o fcj&i ,t. fif 

OA 1 2 ltC«. Mieffi-)»RW4, »,AT i- UWA1: 
J: O'wta 7' H/XRA*70n7'a 7 v a (c ffi,t HIB 
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6 RAMI 3 iC§^ii4> 9 £ 6 * D *«ttl^J 3 ft 

■CP i fob 1 2 2ccsatss**i&. mhmr** 

u-mji,c[)£ Stt. 2 t>7'y > y«WB8©l3l * A 
^d-; F rJBJES ftfcBttHr F u xtciED r rami 3 
*>6H*fcHSftfcf r --*Drt«F I FOCI 2 3*>6W^ 

a?ft&<z>r\ ig^sesiu i 5«*o)f'-^D4^-f £ 

Sf-^D^RAM 13^6FIFOC12 3*cB**Jii 
trBMNC *T « . H 6 & c » 0 H 7 CC BBiS 0 "C & rWIB 

[ o o 3 6 ] #cc. m*)mm&&mvi i 2 4«, cpu 

9*^©WaPi#CS2K:a^l,»t, F I FOA 1 2 1 
fcJrtfF 1 FOB 1 2 2 (Df-^ ,*^J £ . F 1 FOCI 

2 3®f - * a* & & mm* & r $ -fe 7s mwm^A c 

l-AC3^S^)St^ *»WtCW, ffl»«-s»CS 
2^n-lx-^Jb©.ltBIH (CPU 9 **R AMI 3CC7'^-fe 
XU3tct*WH) Sr'-HKEL, C<D«BIHCC*jt*TRAMl 3 

[ 0 0 3 7 ] $T. $iJia]ff-^C S 2#0- U^JUtCtti 

t , aso ft #^igss i24B r * * in en (t-9 a c i 

£/W U^^CC-rS. -eor, T £-fe*iM«Ifi-^AC ] 
#F 1 FOA 1 2 1 ©Ul*-<*-^b*^-OUT(Cffi*S 
£ft&£. F 1 FOA 1 2 1 frftWSOT R Wtf ii7 

fi-^RWtt«ttWJffliBP i 2 am i 3tc«l£3 

ft£££i>tc. gSO«#«*.liOKl 2 4icv -f - K'<* 
*3ft4 B c<0». jStHt#»*0B 1 2 4fcfc. 
-^RWCcS^li-CT ^-feXW8PfB^AC2 f AC 3££ 

fAC 3 U^JUCcra. 

[ 0 0 3 8 ] C tiCC J: 0 . £ D * R A M 1 3 (cm t 
iitfPS (AC 1 U^JU^ORW^D-U^JUCOi 
*) tC«. F I FOA 1 2 l*»6»iiT KUXWA£*U 
JEff R W#ffl;fr £ ft * £ £ 4> &C . F I FOB] 22^ 
D**a^3ti4. -eL-C. Kf-5?DttRAM 

1 3©tt»iiT KU^WAr}Sf5E3ti48Sttfi»C-C»* 
ii£ft*„ — f r - £D£R AM 1 3*^e>Bi*tB"ri« 

(AC 1 U^WORW^A^ U-^JKOi*) CC 

l«t F 1 FOA1 2 1 *6>8H17 KU^R A iliJSI^R 
W^iR^ai 3 ft £ £ £ 4> &c . RRfcHT F U X R A £ g£*J 
Atiff #R W4 RAMI 3 KH£t& L . KKttiT PbXRA 
(Ojg«T*3Btft(4EJ:0^r-*D*K*ttSl/r. F I F 
OC1 2 3 6CR*W 3 ftfc -r- * D 7>*fft 0 & * ft & B 

[ (.) 0 3 9 3 C©{«&C*-3-Ctt. F 1 FOA 1 2 1 CDJKJ 
1 ■9->^y>yjBfflrt'CDSP 1 1 COR AM 13 

tc*tT*«^cr ^Hzxaar** 1 2 8*ft«3e#T* 

Siift^£KWft*<W8»*»ilBl-irfttfJ:ftJ: 5 
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T&m» (Wietf, ftg&9 6CC*lJRU"C9 6S£ 
) o l^j+acc F I F O 1 2 2 CDRfttt i -^>^ "J > 
)a«8rttC|ltfTS*iiit*©«^JR (12 8). F I F 
OC 1 2 3 ©©»«HRW*<&©a*« (12 8) *ft 

imt^ 5 . *ftj:o^at*»tciMiRL-c«)fiiA (m 

«. 8ii4 8. Ktti8 OtOMRU 4 8g. 8 0Stf 

[ 0 0 4 0 ] £ C 5r. CPU9I*. D S P 1 1 CCjgft 
It RAM 1 3lcr*-te*r*4fe«>. 1 ^>7';U^d 
10 7^Fs *«HS"r4* WUD? h ©ft£**C PU9 
WWf^ci^Xbn^ DSP1 lifiJE 

WKttfp-T * X|5|tt3WJlfiS3 ftS C 

£*SiSJ*"C*4. Wiltt. W ^7*0^7 A*SH4CC 
TS-TJr^tC. 3 9@<73RH«M*R 1 ^R 3 9 £ 1 7i(D 
»iii&^W 1-W17 £T-««3ft££-rftfc£. 1 ^> 
^JU iri^Fs »Slffll*3tC DSPM 11 R AM 1 3 CC 

5 Blsir CCD^. 1 2 S<D$ 
UXP -y FO^^, 7 3K14CPU 9#A-W*r&£, 

20 ct. ^mtimpMcfr^rtt. m*)m^%i£.m% 1 2 4 

(D'J ^xx hll-^r e q«CPU9CC-Sx^ 
t)Ot^) or. »; x X h ff # req ^C P U 9 tcflt*& 
^ft.^>£, CPU9(t R AM 1 3^©7^t^**lt 
-r^> c l/c3)^t, 'J^iXhBf req*CPU9tc 

Mf-stc s 2*«p- u^iU£»or. ccoruicc. DSP 

1 U*R AM 1 3tCT*l2*pJftB£tC*. 

10 0 4 1] 'J yxx h ft ^ req «. WTO J: 9 CC o 

xci m»_*sjsui3fts 8 coflLdifflaiw. ^^ft^ 

£@K 1 2 4 ©rtSPicRlt hfitcm 1 CD y -5 >^7 »5 > * 
CC«lf>7';Uia.»!OIWt6-Cte^"f-^^'tt ( 1 2 8 ) 

l <DW>tiV>$<Di7 r y> HBtt. Slf >y;HHM« 

[ a 0 4 2 ] :X6c, D S P l l 

40 6RAM1 3^Ty-fe^U3tcWfttf&6ttc*3aitl©T^ 

(ll^T) CCJ:-:>-CfTtoft4. WIBPU^^^l 1 1*^ 

6 1 f>^l/^-j ^F srttRAM 1 3CCT y-fe^T 
^> C £^'i^£ Sft 4T y -b S ft* £ . C 
<D«ffi*«it>-y;i/JawoiHI»6^ ^ s > yr-« 2 <d > 
^^>^6CP- KSftSc *U"C. T^-fe^»JBfS-9A 
C 1 X-is 7.TI* 9 a y Zcfrlcy- F*/r»lt % h IhISS 
CD/±S^ft-^^m2coy^>^^>^0^a y ^£ Itffi 

r >0 t*S. cftK<fcO. SR2<Dy , 5>/7'! , ;>»CD*r^> hf@ 
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«. DSP1 1 ^6R AM 1 3^T*-feXL&ttfttftt 
[ 0 0 4 3 ] fit, 3H ©#'!7>£'}>©^.>> HE 

r e C P U 9 &c*t L C r '; x ^ H^WSJ: 

[0 04 4] b . mmmoMft 
~zo>v>7)i>mm%:m'?m-v&t) , cvmxiz. n - 

l#Slf>7 p ;l/, nSBif>'7'JU 1 n + 1 >:7';b 
*^Lrc^ 0 SAi. H6 (h)«, CPU9©RAM 
1 3CCT*-fe*T**-fA.XD * h%ff,L?cb(DV& 
0. Taj *1RAM 1 3CCT i?42^-rs^p 
Tffij #R AM 1 3Ccr ^-fexu&uxp ^ h^ilt 
c*4 B n - 1 ftSlf^MCburfct. K 
* h, fcJ:^7XU ? h#RAM 1 3C-CT £ 

[ 0 0 4 5] It 16 (c) ©St^^MD r A 1 - 
A5J fct, H4 ©v-Y ^p-yp ^AtCj£DT[13©?£ 

imjm i l 5 r»*-r SdHi-y * y (ramh) cc 
ecru. 3. i7xp 7 F[c^^f 

Hz**tr-5©T\ Cti«*CD*S ^*©RAM7^-b 

v Y^a ^ p y 7 r rami 3 tc r ^ -fe x-f 

C©fc3&, 70P7D^7AtirAE^tlO-'/i£(7; 
^^O-; h TR AM 1 3tCT^H2XT4i2*^D 
£ 8 C©IW-C*5l*rM:. §t^lyy')V(Dm 1 -~IS3 . Si 
6, 17^^A^D>; hCC*JC*r R AM 1 3 CCT £Hz* 
T<E>^S^^>^„ — CPU 9 OR AMI 3^©T^ 
■fex«^>^AtcSl>4 0 LkJ&^r. CPUiDSP 
#|5IB$CC RAMI 3 JC T 2 -fe x T C Z>&. fc£ 

ifc<DffimTlX, DS P^£©T£iz*#fg$te3*i. CP 
U ^ 6 CD T £ -fe x ffimm etl5 c ffll A «, « n - j # @ 

CPU£DSP^[sJB#tCR AM 1 3 IZT tHzX? 

ctibO^-fAxa-; hrti, CPU© 
7 ZMy^mmzft. cpuijds p©t d7-tex^tfto 
*lftl*2!#B$M*ffiffll,rRAM 1 3*T HV,t^ c 
[ 0 0 4 6 ] ;^{c. 16 ( d ) tt, Ix^JgfljJiRicffiioi 
DSP 1 1MAM1 3*7^t^f«tt^0fci 
©T'*0 . &^>7';bco ■ A 1 - A 5 . AM 1 3-x 

±m u tcmmwmm 1 2 cc j: ^ r. c p u 9 ©t 2 
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■fe*#«5te3ft4©r, DSP1 lttH6 (b) (c 
r ffij cb^U/cWAXP ? hTRAMl 3iCT^-feX 
T£ Q C<Dtc#>. mb (d ) tC*f<fe-5(C. DSP1 1 

H4, »5, §17 * AXP -7 ht'RAM 1 3 CC r ?Hz 

[ o 0 4 7 ] c©»^ fgn#@©^>:?;uc^rtT 

*3>to&D S P 1 1 *6RAM 1 3^C07^iz^(J, 

10 6(c) mm CCJ: *) F I F O A 1 2 ] OCiattShfcR 
HjT Kl/XRA. fiiTKU^WA, *9Sff-»tRW£F 
I FOB 1 2 2iCKte34ifc'7 s -^DCC»^c*rff*5ti 
Wi«, 16 (c) ©Sn- 11f>^;bc0 TA4j 

r«»iiS3R*sfta U i A ] - a 3 j *j<fctf r a 5 j r 

(d) tctettiffrn-tf^^;!/© TA4J tliDSPl 1 
^6RAM1 3-vC0S#iA^ff^n, Ta 1-A3J 
*$J: ^ r A 5 j r« D S P ] 1 CC <t* R A M 1 3 CDK* 

20 p„ hrDSPl l*«»*ii**tf^*16 (*©$r-/5 
>^tF I FOA1 2 1^6Hi*Sn-5RW3&sa-U^: 
^it) , F1FOA12] *>6K»iT FUXWA 
itg^M^RW^tB^^tl^i^CF 1 FOB 1 2 2 
^^Kf-'-^D^W^Sn, RAMI 3 0IJ7FUXW 

Ar^snsiEttasccai^- ^ D*s#*iisn^ 0 - 

«. F 1 F OA 1 2 1 J5pf=>ttaffi7 K ifij^ff-^j&s 
Hl^fSti, RAMI 3 ©BET KUXRA-CTS^JhSldtft 

(aatcEtestDt^-^D^R^nisti, -s, f i f 
30 oc i 2 3^fsa^ti^ c fir. n i- i wmoy->y 

hX\ F 1 FOG 1 2 3iPbr-ZDifim?*\&ZtiXm 

mmm»i 1 scsi^n^ < e > «. 

U . I D 1 - D 4 j /js^- * D ©ffi*&7>nf ^bti^ ^ -i A 

xn^hr*4 e c©Wr^. S6 <<n cc*yc-t*n# 
B'?>y")lCD Ta 1 -A3 j t r a 5 j 
AMI 3^6^<^ttlL//c40©T ; ---^D^F IFOC1 
2 3K«*ftSft. n -I lS@t>7W^l ; 02. 0 
3, »7Xn 7 h-C«ff5«||[»l 1 5CC«|&34iS. C 

40 ntc j: u . mmwM 1 i 5 ^©f^ v ^ ^ p 

ft 4. 

: 0 0 4 8] c ©^SSWr -tt. 70n7'n 

r. *©:^©if>7 'j>»tt%»rRAMi 3©Jg 
S S tifcSiiT K u X i-c D 7)^s ft & 4 ti 4c C © 

^i4t>\ Sfti^^^<E>T Ku^aSiiT H u^WArfg 
titer huxr^^o 7 ij>y«UH 
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^tBSh fc t-'- > &mjim&sti 1 1 5 ccmift s n 4 . c 

fci^tCF 1 FOC 1 2 3^6MSgLgpi 1 5«C«J£ 

$ n & -r - * d « . 2 if > ^' y > yawm* <oisi- 

■> h^*£OfcRHUT KU*RA«C<fc9R#ffl3jh 

a o -r *-if 9 w^tcjt^t 2 -y- > ^ y > y«iw»*c » -r 
.< L/^i#e>n4„ Ke*cDDS prften^fw u-ri 

Bli;ft3CC-r4CC», CPU9*«8ffl7 KUXRAiO 

> y JHJW #J@c 1 f 4 U £ fctf>G>RHi 7FUXRA 

l 1 tcK5£"j"4<t^tc-rntfJ:c* B 
[0 04 9 ] C. Si^ 

CPU 9CDR AM 1 3^<D7*-teX#DSP 1 

i tcflBteSfi*© - ?. cpu9©«ffli^Rffcsnsit* 

Tf^Ci^< . CPlJ9<D**tt*B*9l*a-rc4 

[0 0 5 0] J/c. DSP1 Itt. C P U 9 #R A M 1 
3*CT £HzXOTl>tttr>£#XP 7 FWJfflltRAM 

i atcr d/-b^-T5iitcc. /<7-;T^t'jtor« 

ifoF 1 FOA-C^rbtRAMl 3 £«3l5Slff8B 
1 I 5 iOHr-r- £ D©AW**-t7 9 J: 9 tcOtcCD 
T\ RAM13*CPU9ift*T4Ci*ST'*. Lfr 
fcv 4 £ a -yu ACcfi£-3 rftJBf 7 - #<DSW4M!* 
If OCi^tr**. Sfc. DSPlUi, 
**UR30TRAM] 3 CCT 5H2**1t ott^^, ~^ 

;>wa. ^-^dk: J: te<fca*, v^u-y 

6cj;SR#HiOrt*nJffe'r*tK -tcrR^ttlSti 

/c^r- 2 d Kff*©^ f - ? ^tcjtie-r 4*Of*© £ 

5 > y-C«JK«J»» 1 ] 5ictt*&3*i4fc«>. jf9B« 
jggji 1 1 5 tijJST*- £ D^rOSJE O 6 v £ P ? d y 
v A cc K o fcftiJl £ ffliBfrr SCims. 
[ 0 0 5 1 ] ifc. DSP1 ltt. iSO ff#£fe£[sll8 1 

^ hSiDSP 1 1 #»6RAM 1 3^T*-te*OfcC**i 
« :te h ft c * « 9 ©13 <h * tb© 0 . C ©Jt«tt» (c m 

y Mf# r e q *£0JO, CfttCj:*). c 

PU 9(C?:c^ <fc^«CL/te. CCDtcft. CP 

U9^4^>^Wr H W<D^^ A* a 7 h 
^-fii^tcWStiott. DSP1 
D^vA*35tT"r4fcaf>tcuZ*tt*-Y axp b£fiiffi 
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[oo5 2] d. mm 
a>±asufcjittjig«cc*5t*-c. dspi ni. 

^Jl/JWB TRAM 1 3 (C T £ -fe X T 4 fcab©Rffl 7KU 
^^fiiTKUX. RAMI acc^STiitTT*-* 
*. FIFOA. BiC— HttlWO. :XC0-y->^l/.tt8lfflT 
FIFOA, BCCtSttSnfcT KUX. T^-SrD^SrR 
10 CMfflC»t R AM ] 3 OCT Utl^ffi 

f i ococ— etsttu. S€>cc*o:x©-y->^"iWWia"c 

$ titc f-^Diffifflur iS#©fI^ if 9 <fc 9 oc ^ o T 

M^^T^^'JSfffifflLrRAM 1 3 'MPT**** 4 
^ > ^'d:^ -Y ^ d^'d ^?'t> ACD ^ £ vyftBBST-S 4> 

■y->^W«ffl*0-6 3 N^D-> h (WBJ1X) t6 
20 4-l2 7^AXD-;F (SBPbIY) tC^SlLr. WPol 
X (fttil/Y) "CRAM 1 3*T^-feX-r4te*©Rffl 
rKI/X^SjXTFU^, RAMI SCCSfif-iitr^- * 
D«*F 1 FOA. BCC— HftttL. ^CDW^Y (ttt^ 
OX) rF I FOA. BCCtSlttStlfcTKUX. 7 : ^ 
D^£l%^ffiO. Ctl*ffl^tRAM 1 3tCT^H2X 0 
rR-frWOttc* OS*ii**1fc^ R^WStifcT*- ^ 
D*F I FOCCC— StSlfiO. 3 6tC*©yc©lttMX 
(ttt^OY) rF I F OCtCtglWS titcir- £D 

mo. r^ tu s nfc r-'- * d * mm uxmnmm^-i 9 

30 J: 9 tc0"C4>.J:i j o 

[ 0 053] co*(coc*r, H7*#jiaoooBiwr 

-5,. B7 (a) CC7STJ:9CCffi|xtf. n#@-t>^ 
. Xni Wrnl Y n CC#» 3 tit C ^ . 17 < b ) 
l'£H6 (b> ifa]1i.- CPU90RAM1 3CCTdfteX 
TS^o? h*.*"rt®-C*i. 117 (c) ^c--7^^n 

y 7 Acccto-c^^-r^R am i 3tc*hrsT*-fe 

SP*6RAM1 3^<D7i?-b^^-f5>yrt)*S. 
— 1117 (d) ttCOf#dJCteW*D S P 1 1^6RA 
40 M 1 3^©T57 42X©flt+-*7nTHr*4 a CC?J)^\ 
DSPI 1»CPU9 **R AM 1 3 tcr 2 -is XL t(,*fc 
l^XP v h*fiJfflO"CR AM 1 3vCT^^X0tc^ 

[0 0 5 4] C(D*I^\ WPJY n <ttC»OX n ) Kltet* 
■Ctt, -tCDifiBtjOWPdlXn (ttt^Yn- 1 ) ^CCF I 
FOA 1 2 1 tc«WStiteSiiT KUX-^RttlT KU 
7s. F 1 FOB6C«.tfl3nfc7 ,r -4'D«*R^ttlOr. 
R^HJSti-fcT KUX. f-^D^ffll-^RAM 1 3tc 
Ti?HzXO. RAM l-3 0»iiT KUXr^^n^IEtt 
50 WWC^- »DOS«ii**-tT->fct) . RUT Kuxr 
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S^ffiSti/c^-^D^rF I FOCI 2 3tctfi|frr 
& c RBIHYn (&^LXn) CCfci,*Tfi#lti 
fcflteCCtt. *©:*©»W0Xn+ 1 (ttt*bYn)Cc*$ 
C>T. F I FOC 1 2 3^6ft^ffiOUJ3n, ftTBttff 
ff ] ] 5Cctt*&3h4. C©WK:J:titf. £F I FOtc 
f»t^f-^Mi6tLi^t^Mt, F I FO 
A 12 1, F I FOB 1 2 2. toJz&F I FOC 1 2 3 

to. l*>^UK8IIB*»«-r*»«flEKr*0, CPU io 
9*SRAM 1 3^T^-teX-f <5$ifS<h DS F 1 1 &R A 
Ml 3^T^^XT^«K^»^Lr^l:xE^n^J; 

h-CRae**s»3-L/tei*CCF I FOC ] 2 3rt>6« 

5 Jh4 -r £ Dti. 1 -9- > ^ v > yjg ffigsu <om— Z A 

«Mc . c ©SBgffjr ttfi£*o dsp tc Jt-< r ] -if > -y g 

tctx^T & <fc -5 CC ? o ^ Alt 4o t-t «Jt I a c 
[ 0 0 5 5 ] ©±aSLfc^J6«yBtC:tet*T CPU9 

6 (DT5> DSP 1 1 CCcfc 5RAM1 3 ^<D 

r * -fe x mw^T^-r zm&ttc « . ^ o ft ^« ^ ^0 

SSI 2 Hf#r eq»tCP 

5fef fc-T £ # . CPU9 Stl5i^o/cCi B— #J 

& < ft £ c frte , ttjfff cp-y- > :/;UWJlB ( & 1 * LilBucDff 

ttR^ffi-SS^^CC-r^CiB. F ! FOCfClKlffl^ 

[ 0 056] ® jba? 0 fcggtt^jigccfct ^ r , dspi ] 

[ 0 0 5 7 ]® ha 0 fcSlit^fiRtCte C * X it . £ J A X 
* ? H^*H*tf^fc«s?>K:. F 1 FOA 1 2 1. FIF 
OB 1 2 2, F I FOC 1 2 3*«lLfc^, 

a * v r *tisa:<b'<o J: ^^©^^r^j-a^ w*. 
[ 0 0 5 8 ] ®±jSofc^js?B)iicc*jtir. 'jn7> h 50 
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ft# req (D^^S^CDcfc 9 ^It^C & fcr # 
cctBurTfton&D S P 1 1 COR AMI 3 T 

^-t^HKx*. cpu9A^a>j(HjrSo 

^lass 1 2 4 ortsucc «9ias u st > * o > 5? ©Rfo 

<KCF I FOA 1 2 1 tCB2tfcS*irc*£SiHiT KU*£ 

hff^f r e q ^:M.t^ 0 F 1 F OA 1 2 1 CCgBttSii 
tl^SC^, ^6^AXU * htMt^RAM 1 3 CD 

K. BBOjTffiiOr, RAM13*6teBJSh5FI 

foc 1 2 3(zm%ftx^>&r-5nom.*ft r yi>< hf 

*^>^*s-fe'acc&0^oF I FOA 1 2 1 cc 1 o«± 
COT H U^^f»*tirc»n«y ^XX hff^r e q^ : fe 

[ 0 0 5 9 ] 

i fi^ffi 7o -fe -«t i r ^ * »; Sr^w u r , ^.^^ ie 
•Btc-rac £#r**c 

ill 1 ] ^H^CD— ^ff$jST'*^mT-*»(D^ft« 

C la 3 ] EI^SfeflSSRf cffito 6 D S P (Dl$ffl &«J5J* ^ 
[14] H^fiSff5»CCffito 57^p^p ^ r> ACD— 

[ w 7 ] mmcc%f^m j-mmmhir^rr^ $ 4 * 
>^>^- hr*** B 
[rf-^Ol^Bg] 

9-CPU (WJBP^mz-^lf) . 1 l-DSP 
fl^P-i-^^) . 1 3-RAM , 1 2- 

(7n^7A^^U) . 1 1 4-tttHEB5 (Sai3P) . 
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